Chk1 has an essential role in the survival of differentiated cortical neurons in the absence of DNA damage.
Neuronal death in the central nervous system contributes to the development of age-related neurodegeneration. The ATR/Chk1 pathway appears to function neuroprotectively to prevent DNA damage induced by cytotoxic agents. Here, we examine the function of Chk1 on cell viability of cortical neurons in the absence of additional DNA damaging stimuli. The Chk1-specific inhibitor, UCN-01, and the ATR inhibitor, Caffeine, cause neuronal apoptosis in differentiated neurons in the absence of additional treatment, whereas inhibition of ATM or Chk2, does not. UCN-01 treatment increased the detection of γ-H2AX phosphorylation, DNA strand breaks, and an activated p53-dependent DNA damage response (DDR), suggesting that Chk1 normally helps to maintain genomic stability. UCN-01 treatment also enhanced the apoptosis seen in neurons treated with DNA damaging agents, such as camptothecin (CPT). Our results indicate that Chk1 is essential for neuronal survival, and perturbation of this pathway increases a cell's sensitivity to naturally accumulating DNA damage.